The adaptive response of Streptococcus mutans towards oral care products: involvement of the ClpP serine protease.
In the oral cavity a balanced physiological response is essential for Streptococcus mutans to survive various types of external challenges. In this study we examined the role of the ClpP serine protease in the response of S. mutans towards sodium fluoride, sodium chloride, hydrogen peroxide, and chlorhexidine. By constructing a clpP promoter-green fluorescent protein reporter strain, we showed increased fluorescence intensities under all types of stress, indicating a need for ClpP under all these challenges. We constructed a clpP knockout mutant, which proved to be more sensitive to all the challenges than the wild-type strain. This knockout strain also displayed a reduced growth rate, hyperaggregation, and increased biofilm formation. Furthermore, an increased resistance to toxic levels of hydrogen peroxide and chlorhexidine after pre-incubation with sublethal levels of the corresponding compounds was found in the wild-type strain but not in the knockout mutant. In conclusion, ClpP is involved in the general stress response of S. mutans and assists the bacteria to resist killing through adaptation.